Background
Health care-associated infections (HAIs) are a serious patient safety issue that result in increased morbidity and mortality as well as excessive health resource utilisation. 1 Therefore, there is much interest in understanding the transmission, prevention and control of HAIs. One particular issue is the relationship between levels and types of staffing of health facilities and HAIs. In 2008, a systematic review was undertaken to examine the relationship between hospital staffing and HAIs. 2 Since this time, there has been a growing interest in HAI prevention and subsequent research. 3 However, a subsequent review has not been undertaken. Understanding and synthesizing the most recent research will inform health administrators, policy makers and researchers. The purpose of the proposed study is to conduct a systematic review of the research examining relationships between staffing resources and the risk of a HAI in hospital settings.
Methods

Review question
In a hospital setting, what is the relationship between hospital staffing and healthcare associated infections?
Definitions
Hospital staffing refers to nurse staffing, medical staffing or infection prevention and control staffing levels.
Nurse staffing means one of more of the following: nurse-to-patient ratio; nursing hours per patient day or admission; skill mix; use of float or non-permanent staff; absenteeism and/or overtime.
Healthcare associated infections mean: bloodstream infection, pneumonia, urinary tract infection, wound or surgical site infection, organism specific infections (e.g. Clostridium difficile infection) that are defined by the authors as being hospital or healthcare associated. The definition of hospital or healthcare associated infections used by authors must reference a recognised standard i.e. a definition agreed or published by professional association or government agency; or a definition widely used in the published literature; or an ICD10 code that constitutes a HAI (not any infection).
Any disputes regarding whether a study has used an appropriate definition will be determined by the research team.
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Search strategy
A systematic search will be conducted. Electronic databases Medline (PubMed) and the Cumulative Index to Nursing and Allied Health Literature (CINAHL) will be searched using the key words stated below. For eligible articles, the reference lists will be reviewed to identify any additional articles.
The electronic search of bibliographic databases will limited to article published between 1st January 2000 and 30 th November 2015.
To retrieve sources from MEDLINE a combination of Medical Subject Heading (MeSH) and free-text terms will be used. The dates of the last search for each database, the period searched, and the number of records retrieved for each database searched will be recorded and all searches saved.
Search filters used will also be recorded. Only papers in English will be reviewed.
Keywords to be used for searching databases are:
 "nurse staffing" OR "nurse resources" OR "nursing resources" OR "nurse workload" OR "nursing workload" OR "staffing" OR "physician staffing " OR "medical staffing" AND  "infection" OR "infection control" OR "nosocomial infection" OR "hospital acquired infection" OR "healthcare associated infection".
MeSH terms (where appropriate) to be used in database searches will be: 
Inclusion and exclusion criteria
Articles will be considered eligible if they are cohort, case control, cross sectional, randomised controlled or case reports; were published in peer-reviewed English-language journals; published since between 1 st January 2000 and 30 th November 2015; examine the relationship between hospital staffing and healthcare associated infections in hospital settings.
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Staffing levels described in the study must by at the unit level OR local (organisation). The description of staffing levels may include Nursing Hours Per Patient Day (NHPPD) or staff to patient ratio.
Exclusion criteria are:
 all grey literature  non-peer reviewed literature (e.g. conference abstracts, letters to editors, etc.)  reviews and papers written in languages other than English  reviews, editorials, commentaries or policy statements
Study selection
The titles and abstracts of all the publications identified in the electronic databases will be examined and assessed for relevance and appropriateness to the review question. Those not relevant were excluded. Of the remaining articles, a full text was reviewed to further assess eligibility. Articles deemed to have data relevant to the systematic review and meta-analysis will be included. The study selection process and other stages of the review will be performed by trained research assistants. Ten percent of the original articles will be a cross-checked against study eligibility by two of the research assistants. In addition, ten percent of the original articles retrieved in the initial search will be selected at random and reviewed by an experienced research member as a crosscheck against study eligibility. Any discrepancies in either the application of the inclusion or exclusion criteria will be resolved by two members of the research team.
Data collection process
A data extraction form in Excel will be designed for the purpose of extracting data for the systematic review. All data extracted will be cross-checked. No attempt will be made to contact the authors of papers that contained missing data or unclear information. For each eligible study, the following data will be extracted: author; year of publication, country of study, study design, study population, unit of analysis (patient, unit or hospital), sample, setting, adjustments for confounding, the staffing category studied, staffing data source, staffing variables and parameters, the type of HAI, HAI definition, HAI incidence or prevalence data.
Risk of bias in individual studies
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An assessment of quality and risk of bias in the final papers included in the review will be conducted using the Newcastle-Ottawa Scale (NOS) as recommended by the Cochrane Collaboration. 4, 5 The content validity and inter-rater reliability of this tool has been established. 5 The tool enables a maximum of nine stars to be awarded to an individual study. A research assistant and a member of the study team will undertake the quality and risk of bias assessment in the final papers.
Data analysis
All data extracted data will be presented in a comprehensive evidence-base 
Significance and impact
This research will describe relationships between hospital staffing and HAIs. The findings will inform healthcare managers and professional organisations on recommendations for hospital staffing as they relate to infection prevention. The findings will support better decision-making and advocate for effective use of resources.
Translation of findings into practice
The following diagram summarises the mechanism to be used for dissemination of the results to assist with translation into practice.
Infection control professionals
Peer reviewed publication 
Multidisciplinary Research Team
The team members have a strong background and experience in infection prevention and control practice and research. The following people will constitute the Chief Investigators for this study.
Associate Professor Brett Mitchell -A/Prof Mitchell will lead the project. He is an active researcher and speaker within the infection control community in Australia and internationally and will use his profile to promote the research outcomes directly to infection control practitioners and managers.
He has extensive experience in contributing to health policy documents and with Dr Hall will utilize 
Project Governance
Chief Investigators Mitchell will take overall responsibility for delivering this project. All Chief
Investigators will constitute the project management team.
Intellectual Property
All Intellectual Property generated through the project will be managed in accordance with Avondale
College's Intellectual Property Policy.
